بررسي تاثير ال - كارنيتين بر فراسنج هاي قندي و ليپيدي در بيماران ديابتي نوع 2 by شاکر حسینی, راهبه et al.
  
 	
      

   
    !	" #$ 


















        !"   #)#!$ ( %& !' *+ ' #, - #.
/0  .2- - '&  : 	
!"     ' #, - #. #// - ' 34 %& !' * /  5  6/8
±8/930; .  '&   .  !" <  - !; . +-' - !" <  =-; -' ' '> &?  *+
 *@  +-'3 A  - '   B; 3/ @& !C  D  .!  :  !" <  =-; ' !D *&E .89±348 
F  ' ' ;  !88±38G F  ' ' ;  H" ! '' *I ' # =-JK   LF;M3±3NM F  ' ;
'   !33M±/88 F  ' ' ;  H@ ! ' O+ P0APO A-I  /G±N4 F  ' ' ;  ! 
/8±3G8F  ' ' ;  - !APO B100  3Q±NQF  ' ' ;  !//±3GQF  ' ' ;  H@ ! ' 
0 . *@ ' #'  RLDL-CBHDL-C، !S <  =-; -'  F&TF; &F;&+ - !,$ B-!LF"  -
I =I +-' .! #; : H" !" <  - !D *&E. ' #'  H@  LF; # ' #' 
"  '. 
 
 :;+< :	




  ://    :// 
 
 
 /0  12%  2% &
 .  30.
%4
"+  567 /
% & . 89 
. 	4 /
 5 " : &  . <#+ 9 	:. =.>% 
 ?
 6. @. 1 A  /)/%!  ( /D'
 %  # . E% 	  	 /   F
/0  5 "+ +.   A  G 	+H . "E
 . /
% & 9   "+ 5 I 1
 4 A 2 5  1.  
 2$ )E! &
 5' JI% " F /
%   4 )#4 A  .
   9K ! )#4  #+ )'.0 8 
  F#.   L: %  '>% 1 7 .




 5'  5 " &, 	.80 '>% 9 	N.
  	
   	      	! "  	#$%& '(   	$)*  	#%& +%$  	 
  :














   		   	
 
 	    
 
 O 	.   9K ! )#4P   
  5 ) " 	.  #+ )'.0 2' 1 . 
 	$ Q8 2% /
%  &: #+ &#%  +
 	% F#  5'.. F# . 1 A  
 )'.0 F# @. 9 ! )#4 5'
 	% #+ " &, '>% 	:. "E . +  
 A  R> O 	. &$.  Q 1 P 5 1! 
 A  ST% #+ )'.0 
4 6. /. 
 5 MU% &$. 1  1. A  Q% =#0 
 O 	. &$.  1P 5. F# @. 
   1' . 5  #+ 5 " .	

. Q . 1 A  MV0 W
%9  	0'>% Q8 1.
 ?
 . 	: 	. &$.  /D'  /
I /
 	% * . /  . M . '>% 3 6
0 &
0 
  A   ?
 . 	: 1  /D'  /
I /
 :! " " XY,0 "90 	. &$. 5 .
  
 O 	. &$.P Z+ 64 /$. 9 	[( %  
 A  &#% " \ 64  5. ]  5
 O 	. &$. 9 $ ^0% . &: 1P "90 
 5 ] I  " " XY,0.   /. '>% 1
 : 1 A  M . . 1' ?
 . 	_ /
 /$. 9 /9 %  	. &$.  /D'  /
I
 	0! $7 9 /$. ]  5 Z+ 64 5.
	% &,  	0!
0 5 :!  . 
 
  	  
 < .  5 	
'. 	%94 3  W'>%
 $ . 
i     - "9 % .   
 5 + ` . /$. #% 9 &$.  3'.% /
 ":  &60 	,6. 6 	a#! Q "b, 5.
  .cd /. e $. PP  % fg 1b% . &9 
	
c±hf 1$8 /% . =.>% 5. . E%   
 .  a%4 5. /$. Wig/c±c/fP 1 /.  
  kY '>% . 9  /% &$. W$ /.
 + * : 
fm JEI  	$. O 	. &
 . P " :
 
.





                                                           
i- Placebo control  
Pm  	$.TG>150mg/dL   FBS<180mg/dL 
. 
. 
cm.  	$BMI 9 $ 64 30kg/ m2. . 




 .  	$.. 
dmJ:  	$. )K  	Ze"$
 5 	`: . 
pm 2I  	$. q  Z+ 64 /$. 9  
	$E /
. 	0!
0  	0! 9 . 
 . &: 
I n
 / )K 5r0 &$. W$
 s  &: 	.t n
 /  1' 9 Q
 	$ "- . 	$a0 ETr0 / V0 . =ir0
 	IE: W$ . % 	,6. 6 	a#! Q "b,
  .  &. 5.M (  	a# 5'  	Ze )K
 . V0 % '>% . 567 	 n N% W% 5
 5 &$. 9 	0iir0 u(  5. 
5  i%  v
7 1 w . '>%  &+


/0+  x.   /
. . x. w . kY  /
.
  3 W . v / %4 XTY%
5 &+

  Q  $  1 A  "+  
fy 1 w. "+   	0` . z
+ I - 
 /0 i%  v
7+  . .,% 1a$%  0 
 , ",% "+  1. / 	
% SE:  . /. "b4
 % . 1 A  "+fP  -  9c A  Q+ 
 #80 $ i% &$ . $ "+ /.  1
+ . 
 '>% /. f{ 	%  ''  &: ' /
 9 .  ) / 	b,%94fP  5 
     +c{{{  W7  iI    
C ◦g % . fh - iI  5*e "b4  + KFBS
HbA1C C-eptide TG Chol HDL-C LDL-C APO 
B100  APO A-I  "8
 &$. Q   . I &9
 x% 8 /90 W . 1.  )a 
CECKA 5I . f{{ . F, 2.I e / %  Q+ 
 5Ih/{"9 % 	   /+. 
 . "E /6   ), W-  '>% O 
 '>%f{ 	%  9 . &$. 9 &: 'fP 5 
 ?
  + 	/ 10  	$.  	8
 
"9   /+  . %4Pg 5' Q  x: W 
Archive of SID
www.SID.ir
    	
	  	     	
     
 
 .80 . b,! W . 7% .   	a#
  2$a0  . <Z!)$vD  (  2$a% ST% /. $.
 w$0 =( 9 $ &+ 9. a% 	
-0 /
,  
 $$ /  1
|$   	': /
. 
 &
 . 9 } &.  ~: /% 9 
5+ I "- % '>%: 
m  9 ,. 	9 F  	$.f  Q+   

 -. 
m  $  1 A  ST% 9 /! Q




$  5 1. &: /q 0 y 5'   R` 
 ''   % .   +  ) / /
fh   iI rpm c{{{ &: Q 0 + K- 
  7  . /97HDL n

7 r% }0 Q 
 5 9 "- . )#
%   3b
0-  /
HDL 5+ Q8 &%94 w! 5   . 7% 
 HDL /0 Q0   . Q #+  +
<  5 9 "- .  30$#4 / w! 5 /
 "9 &%94+  /  .HbA1C 5 W . DRG .  
 5+ I F8
 % 30$# <APO B100 
APO A-I LP(a)  c-peptide iir0 #% "b,%94  
 & e < . 	,6. 6 "b, )'.%  #
/$.0
$i #'4 0 }0 RT1000 "- .  
 5 / 5 9Diagnostic 5+ ` &$'4  .
 ?
 /. F8
 &.  & 0 /
 9 $_ 	$.{h/{5 . 
 
  	
    	
 
 " 2r0  #80 '>% 1  Q }0  #
SPSS WY f{)   2% ) 5r0Windows 2000 (
 5+ `  . "9 . v #'4 % / /+  
 1. RrT0	 /. &%9 (  0 Wi% 567 
 " /. 1%  % 90 . /% 90 . /
 9 0 /%4 Wi% 567   "- %e
                                                           
i- Immunoturbidimetric  
 &%94t " /.  1%  % 90 . / 	
 /. 
"  %e 90 . /  "-  . Wi% /.
"  &%94 9 )9  ), W- (i%  




 9 . 1 A  "+   
IfP ST% - 
 	
% F '>% 9 2I . 5 1 A  &, 
) {h/{p<.( '>% (  $ "+   	'   
 , ",% Q #+  / 	
% 0) 7f .( 9
  1 A  "+  Q #+ F b /
 .  	
% SE: / $ "+ . i%){h/{p<( 
) 7c.( 
 /0 &#% '>% 1  A  "+  Q +
 9 v! 1fP  A  ST% -  2I . 5 1
 5 / 	
% F# '>% 9){h/{p<(   	' 
  / 	
% 0 '>% (  $ "+ TG 
 , ",%) 7f  .( F# &#% b / 9
/0  "+ . i%  1 A  "+  1. +
 .  	
% $){h/{p<()  7c.( 
 &#% '>% 1 100  APO-B A  "+  
 9 . 1fP 2I . 5 1 A  ST% - 
 5 / 	
% F '>% 9){h/{p< (   	' 
  / 	
% 0 '>% (  $ "+APO 
B100 ",% ,)  7P .(  &#% b / 9 F#
APO-B100 $ "+ . 5 1 A  "+  
 5  	
% SE:){h/{p<) ( 7c.( 
 &#% '>% 1 APOA-I 9 . 1 A  "+ 
fP F '>% 9 2I . 5 1 A  ST% - 
	
%   5){h/{p<  (  $ "+   	'  
 &#%  / 	
% 0 '>% (APO A-I   ",%
 ,) 7P  .( F# &#% b / 9APO A-I  
 SE: / $ "+ . 5 1 A  "+
 .  	




   		   	
 









   
   




/ (/ )/ (/   
FBS (mg/dL) 
)/	 (/ )/ (/ )/( 
/ 
  
)/	 (/ )	/ (/ )/	 (/   
HbA1c (%) 
)	
/ (/	 )/ (	
/	 )	/	 (/	 
  
)
/ (/	 )/ (		/	 )/	 (	/   
C-Peptide (mg/dL) 





 (/	 )/		 (/	   
 TG (mg/dL)   








/	  )/ (/	   
)CHOL (mg/dL 










   
   
)/ (/ )/ (/ )
/ (/ 
  
)/ (/ )/ (/ )/	 (/   
HDL-C (mg/dL) 







 )	/ (	/   
LDL-C (mg/dL) 
)	/ (/	 )/ (/ )/ (/	 
  
)
/ (	/	 )/ (/ )/ (	/	   
LDL/HDL 








 )/		 (/   
APO A-I (mg/dL) 






)/	 (/ )/	 (/

 )/	 (/   
APO B100 (mg/dL) 
     !"# $ * #,- .*0  12  % & '*+)/p<( 3 †#,- .*0  12  % & '*+) /
p<.( 
 0 '>% 1  _ &#%  / 	
% 
LDL-C HDL-CLDL-C/HDL-C C-peptide  HbA1c 
, ",% $  1_ A  "+  1. . 
 /8
 RrT0  1 A  /D'  /
I /
 O 	. &$.  7%P 5+ Q8  . Y% 2%
 	.t . Z+MV0 !!4  10  1 $7 9 &: /
 &9 b $ v
7BMI )K Y% 0   
 kt / 	.t 2  . 2% 	Ze
  O kt /i  MUFA  iiPUFA    
 / 	
% -0 $   1 A  "+  1.

. 
                                                           
i- Mono Unsaturated Fattyacids  
ii- Poly Unsaturated Fattyacids 
Archive of SID
www.SID.ir
    	
	  	     	









 !"  	
 !#  
   




5 )/	 (/   
BS  
(mg/dL) 
)/ (/ )	/ (/ )/ (/ 
  
)
/ (/ )/ (/ )	/	 (/   
 HbA1C (%) 
)/ (/5 )
/ (	/5 )/ (/5   












 (5 )/ (/	5   
TG (mg/dL) 
)/	 (	/5 )/		 (/ )/ (		/5 
  
) /  (/5 )/	 (/
5 )/	 (/	5   
CHOL 
(mg/dL) 





(  &'* HDL-CLDL-C  LDL-C/HDL-C  APO B100 APO A-I  "# 
  ! 
  
  	
 !"  	
 !#  
   
)/	 (
/5 )	/ (/	5 )/ (	/ 
  % & 







  % & 
)	/	 (/	5 )/	 (/ )/
 (/		5   
LDL-C 
(mg/dL) 
)/ (/ *)/ (/ )
/ (/5 
  % & 
)/ (
/5 )/ (/5 )/ (/5   
LDL/HDL 
e)/ (/5 )/ (		/5 )
/ (/5 
  % & 
)/ (/	5 )/	 (/
5 )
/





/ (/ )/ (/ )	/	 (	/5 
  % & 
)/ (	/5 )/ (/ )	/ (/5   
APO A-I 
(mg/dL) 





 '>% W  "+   #+ R> :  A
1 . 5 1 A  ST% - "9 9 . 
  '>% 9 2I F $ "+ . 5   &,. 1 
 % Ffc 	%  	  Q+ }% ( .  'y% 
.  . 0 F 1  	:. fp  %  #  . F
 '>% 1  1 A  }0 Q #+   . .,%
? 1,! iir0 	:.    b 	N. . % 




   		   	
 
 	    
 
, 
 &. " &, Y% '>%  /$.   
 O 5.P 9K ! )#4 5'  F 
	% .. &$. 1  1 A  ST% M  
 	% F# 9K ! )#4 5' W8  .
  . #+ )'.% 9 2` ! 20 4 2
 	% F# v. 2a . #+ .	 1 .  
 	% 1! &: #+ R> ^004. 	% * .  
 #+ 5*e F  1 A  M n,% /.
 	 &#% . " #80 1 A  i% J[ Q
z.  1 A  5*e JM  &#% .  1 &: 
 . 1! 	.
 ? . % ? t+  '>%  .,% 
 }0  W
%9    MV0 A . 	: 1
 O 	.  /P + Q8  1   5 &a 
<#+    
I 1b% F   / 	
% 0
 ",% ",5   5 Z% } '>% 1 
 . ",.   1 A  ST% &#%  P Q+ 
 	'  . 9   '>%  W :  A  ST% &#% 
1  c . " + *  Q+  $   9 
&$. O 	. P  . " " XY,0 "90  
 E I . 	0!-  	0!
0 	0! 
% 	%
 . " kY . 	% &, 	I W'>% &$. /E. 
 . 	. 	0!-  	0!
0 	0! F @. 
 I 	. &$. . 5 1 A  5*e  	
%
	% ] 1 +.
  
  5*e '>% 1  M  9a+ 1.+$
 a ! / 	
% 0 1 A  ST% . 8 1
 5  iir0 ? . .,% . " &, iir0 
 5*e  9a+ 1.+$  	.    
 &,n 
  &: #+ 5d 0  q - W : 5. '>%   W
 t+    	% #+ 5*e F &#% 
 +  	
% $ "+ . 5 )9 W- &!
 Q 5 1.
. z5 / 	
% 0  W- F 
 	% 9a+ 1.+$ 5*e  	
% F &%9 0
 .  . ". F 1 /. 	 	% *  /. 
MV0 9  1 A  c 9  Q+  / . 
9a+ 1.+$ 	.    9 F. 	%9fP - 
 . 9 . 
I 0 }i  W'>%  b / 9
 I F8
 % 1 A  #80 W8  
 F :V0  1 A  MV0 	' 5 + #+
   5 ", 	. 	Ze % ST% 9 . &:
 9a+ 1.+$  	
% F Q 2[ 9 	a
 #+ F  &  
I  	
% F . =.>%
. 	Ze % ST% 9 v! &: . 
 A  ST% M  	D! 5*e  W'>% 
 
% 0 1 a ! / 	 . ? . .,% 8 1
 iir0 	:. 	% b 	:. . %  ..	 
  &: 
I F  1 A  MV0 &b
%  '!
 "+ . 1 A  )i%e MV0 W8 	
' /
  1' . 5 F#   z  	' 
 "+ 9 . 0 W8   F 1 0+ /
 	% 1 A  W . 	
'5 M /.  
 9 .  2I  94 kt / &#% O% 1
 "9 1 A  ST%  /+  . / W'>% 
 I . 0 1 A  a4 7. F  &: 

 "+ 5 F#  1 A  M  /
   1' F  #'D' 9 /+7  	.t /
 , ",% &: kt /  .  a
 . 70 .
 /0 R> # % W'>% "+  &: +
ST%  	
% F# 1 A  n

 5 0  
 	 D!  / 	
%  	% * . , ",%  
 A  ST% M  	. &$.  &: 
I F
 5' F# . 1 A  )i% MV0 W8 1
 . 2% . )i%e ` .  9K !
5 /D . 
 '>%   W /0 R> + "+  Q  
 n

 5 A 1  A  ST% - "9 9 . 
  '>% 9 2I . 5 1 $ "+ . 5 
F# 	
%  /5. 8 W 	:. ? . 2` 
'>% 	.    5i.>%  b 	:. ? .   
 %5  F#  /0 R> A  "+  +
1 5   $ "+ .  	%  70 1
t &0
: ! 5' F# 567  1 A  MV0 
   9K ,. '0 ^7% 	EN /
 ! 9 4 2 	% +. 2  A . 	 4
 1 )#4 3$ & 9 9-0 4 2
 	% 2i
% )E! & . /
%+   
 F! &
 . 849 '0  kt /   F# @.
 	% $E! kt /+ /  9 v!  
Archive of SID
www.SID.ir
    	
	  	     	
     
 
 /0 '0   . kt 	% 5 +  
 &4 R> 
 	% [. $E!  .. 9  b / F! 4 2  9
 2'%4  5  . . 4 2'%  % 3 &
6 "

   9
 	% 9' v0 1 2 1 5' 1. 
 &  kt / 1:  i 9 =(
 /
% 	% /b,!
   1,7  #+ ST% 
  ST% kt /    	% 	. /
.   2.
 5' FLPL <%    . /TG #80 M  [. 
 5 " <#+ 1 A 
   F 5 1a$% 
 )#4 5'LPL F# 2[ 9 # 	. &$.  
/0 5*e .  W'>%  + . 
  A  2$a%  W'>%  5*e  5 1 
LDL –C  	
% F $ "+ . i%  Q /
 
 8 . % ? 5i.>% " Q8 '>% 	N. .  
  % 	:. ..  F Q    !4 F#
B-100 "+ O   /LDL  &4 	$*
0 F  
 F#TG '0  VLDL 	(e /)   9 	
e
/0 +( F Q 2[ 9 $ LDL-c #80 M  
 1 A 5.	   .   ST% m  1 
 v Y% [ M [E: 1
|$  	%D'W 
 v 5 9  3'.% 	% 2` 	%D' ? 
 5 " 	++  . #% ' &LDL [. % &$.  
  " W
%  	(  1 9 z5 ". F * 
LDL-C . &$. 1    . 	i>
% 1 A  
 	$ *  1 A  ST% 	.80 '>%   
0 	( 5 . 	 F  /MV0 LDL-C 
  5 	'    $  3 .  	%b
  1
 D ! )K 3$'	%  	
% ! 
  ST% .A  1 
.
  W'>%  HDL-
C   A  ST% - "9 9 . 1 A  "+
 + 5 / 	
% F  ), W- . 5 1
 . 5 0 1 t   	
% $ "+   . 1
 5i.>% '>% 	:. . 8 % b 	:. .  
.  /0 F# . 8 1 JE% + 
$ 5 .
 '0VLDL /0 !  +IDL /0 ! / . +
 2$ 9LPL / . VLDL  	I.: 5Z+  70 . 
 E: . /0 i% 5*e S . 5 +HDL .  
3$ )#4   CEPT /0   -  . +
HDL 7   .  	% 7 Z' +HDL-c 	% F ..	 
 F# . 	
% % W 1.
.HDL-C &$.  
 O 	.P	%  1 A  ST% M   . 
 '>% W  R> APO-B100  Q   "+ A 
1 . 5 1 A  ST% - "9 9 . 
  '>% 9 2I # $ "+ . 5 	
% F /
5 . 5i.>% 	I '>% 	:. . ? 1 	:. .  
 	% &, % b. F# 1  0 9 2i% 
/0  <#+ + "5.&
t  &
0  -+ 
 '0  F# =I )a%APO-B 100 8   W
 ST% XY,% 1 A ", 5  . [$ 9 	a 
 F# /0 '0  kt /  + 5 . 
I '0 APO-B 100 %  W $70    a FY.W 
E! /D' . &4 & $8% . "$ 1,: 	$
 . &4 R0  Y%  `VLDL - APO B100    .
3$ 	%9a% n
 i 10! )MTP  (5   
 1%'  i 	
 2% 1 9 	a  Xi `
aW  4E!$ '0  vaD$ 8 3VLDL   
R0 &4  APO-B 100 .  0! }0 1 	. 3$9 
 	% #80 .  1 9 7TG #80 9 	 i% . 
	%  	% F# &:   &4 i%  . $ 
  M  " '0 	 kt / MV0 QA 
 15 .    ` "

 5i0i / .  10! 
 &$' . bY! 	' / SREBP "Z+MV0  F# 
5'  SREBP     '0 / /APO-B100  




B100 	% F# .	 F#   . APO-B100 
  0 F# 9 5aLDL    F# 
/0  &, +
n   F#LDL 3t  5 
 &K04 .5.  
 APO-A-I '>%  W  "+   A 1  . 
 '>% 9 2I . 5 1 A  ST% - "9 9
  F# $ "+ . 5	
% /     1
 . '>% 	:.  b 	:.  56.,%  %  
.   #
 1 A   5 &4 b, '>% 1
APO-A-I &:  &4 5*e  t 5 " F#  
 5  [..   9 F# 	(  APO-A-I &, 
n 
  F#HDL 5 . a
 . : W'>%   1 . 
                                                           




   		   	
 
 	    
 
APO A-I 	
% F#   5 HDL-C  "+   
 5  F 1 A . 5 " &, '>% 	:.
 )'.0 -I APO A  7% HDL 9 	
e TG .  
 	% F#  W'>%  	i>
% `. /i%  
 9-I APO A  =( 9 )'.0 F# M    
	%  : W'>%   1 9 z+APO A-I /7 . 
 . F . F# . )a%  G n! 70 /.
 5 R0 2.I : W%  1 A  M 2r% a
 
 	% $  5 )'.0 F# M  A  	+

 . 1APO A-I . &4 #
 W%   . Q $
  MV0 . .% 5 1a$%   1 A  /9
 wE 8af . &$. 1    . n+ "+ 1
HDL 5. / .  va.  ". Y% /ATP-
BINDING CASSETTE TRANSPORTER-I . }i  
  / . &4 T0  5  / /HDL 
 )'.0 @.HDL 	%  s . + @. 7 
 )'.0HDL  }i a. ", HDL  5. .  
 	% 2r0 .#% a
 . ` 1.  HDL-C F 
 APO A-I 	$ /! F 1 9 $  	%  &0
8   _ _ /+HDL 5.   : W-\ 
 5. 9 _ 	% Q8 &.  7% /
 . 	' 
  .  _ _  &4 WY0 /7VLDL   
5. 	% 2r0  
. 
 Q 5 . Q 1 A  &#% '>% 1 
 "9 5 . 	. 5 ", Q8 1 A  /+
 	 9  	% $ . =ir0 /  . .  	 '
<  + / 1 A  ST% 9 &$. /! &+








1. Fritz IB, Marquis NR.  The role of acylcarnitine esters 
and carnitine palmityltransferase in the transport of 
fatty acyl groups across mitochondrial membranes. 
Proc Natl Acad Sci U S A. 1965;54(4):1226-33.   
2. Maebashi M, Kawamura N, Sato M, Imamura A, 
Yoshinaga K.  Lipid-lowering effect of carnitine in 
patients with type-IV hyperlipoproteinaemia. Lancet. 
1978 14;2(8094):805-7.  
3. Vacha GM, Giorcelli G, Siliprandi N, Corsi M.  
Favorable effects of L-carnitine treatment on 
hypertriglyceridemia in hemodialysis patients: decisive 
role of low levels of high-density lipoprotein-
cholesterol. Am J Clin Nutr. 1983;38(4):532-40.   
4. Maccari F, Pessotto P, Ramacci MT, Angelucci L.  The 
effect of exogenous L-carnitine on fat diet-induced 
hyperlipidemia in the rat. Life Sci. 1985 
20;36(20):1967-75.   
5. Raymond TL, Reynolds SA, Swanson JA, Patnode CA, 
Bell FP.  The effect of oral l-carnitine on lipoprotein 
composition in the Watanabe Heritable Hyperlipidemic 
Rabbit (Oryctolagus cuniculus). Comp Biochem 
Physiol A. 1987;88(3):503-6 
6. Seccombe DW, James L, Hahn P, Jones E.  L-carnitine 
treatment in the hyperlipidemic rabbit. Metabolism. 
1987 ;36(12):1192-6. 
7. Rodrigues B, Xiang H, McNeill JH.  Effect of L-
carnitine treatment on lipid metabolism and cardiac 
performance in chronically diabetic rats. Diabetes. 
1988 ;37(10):1358-64.   
8. Di Donto S, Garavaglia B, Rimoldi M, Carrara F. 
Clinical and biomedical phenotypes of carnitine 
deficiencies. In Ferrari R, Di Mauro S, Sherwood G 
(ed):” L-cinitine and its Role in Medicine:From 
Function to Therapy.”London: Academic Press. 1992. 
382-4. 
9. Broderick TL, Quinney HA, Lopaschuk GD.  Carnitine 
stimulation of glucose oxidation in the fatty acid 
perfused isolated working rat heart. J Biol Chem. 1992 
25;267(6):3758-63.   
10. Uziel G, Garavaglia B, Di Donato S.  Carnitine 
stimulation of pyruvate dehydrogenase complex 
(PDHC) in isolated human skeletal muscle 
mitochondria. Muscle Nerve. 1988;11(7):720-4.   
11. Yeh GY, Eisenberg DM, Kaptchuk TJ, Phillips RS.  
Systematic review of herbs and dietary supplements for 
glycemic control in diabetes. Diabetes Care.2003 
;26(4):1277-94. 
12. Sugden MC, Holness MJ.  Therapeutic potential of the 
mammalian pyruvate dehydrogenase kinases in the 
prevention of hyperglycaemia. Curr Drug Targets 
Immune Endocr Metabol Disord. 2002 ;2(2):151-65.   
13. Huang B, Wu P, Popov KM, Harris RA.  Starvation 
and diabetes reduce the amount of pyruvate 
dehydrogenase phosphatase in rat heart and kidney. 
Diabetes. 2003 ;52(6):1371-6.  
14. Nakai N, Miyazaki Y, Sato Y, Oshida Y, Nagasaki M, 
Tanaka M, Nakashima K, Shimomura Y.  Exercise 
training increases the activity of pyruvate 
dehydrogenase complex in skeletal muscle of diabetic 
rats. Endocr J. 2002 ;49(5):547-54.   
15. De Palo E, Gatti R, Sicolo N, Padovan D, Vettor R, 
Federspil G.  Plasma and urine free L-carnitine in 
human diabetes mellitus. Acta Diabetol Lat. 
1981;18(1):91-5.   
16. Tamamogullari N, Silig Y, Icagasioglu S, Atalay A.  
Carnitine deficiency in diabetes mellitus complications. 
J Diabetes Complications. 1999 ;13(5-6):251-3.   
i- Scavener types class 1 
Archive of SID
www.SID.ir
    	
	  	     	
     
 
17. Mingrone G, Greco AV, Capristo E, Benedetti G, 
Giancaterini A, De Gaetano A, Gasbarrini G.  L-
carnitine improves glucose disposal in type 2 diabetic 
patients. J Am Coll Nutr. 1999 ;18(1):77-82.  
18. Capaldo B, Napoli R, Di Bonito P, Albano G, Sacca L.  
Carnitine improves peripheral glucose disposal in non-
insulin-dependent diabetic patients. Diabetes Res Clin 
Pract. 1991 ;14(3):191-5.  
19. De Gaetano A, Mingrone G, Castagneto M, Calvani M.  
Carnitine increases glucose disposal in humans. J Am 
Coll Nutr. 1999 ;18(4):289-95. 
20. Derosa G, Cicero AF, Gaddi A, Mugellini A, Ciccarelli 
L, Fogari R.  The effect of L-carnitine on plasma 
lipoprotein(a) levels in hypercholesterolemic patients 
with type 2 diabetes mellitus. Clin Ther. 2003;25(5): 
1429-39. 
21. Rhew TH, Sachan DS.  Dose-dependent lipotropic 
effect of carnitine in chronic alcoholic rats. J Nutr. 
1986 ;116(11):2263-9. 
22. Rifair N , Bachorik PS, Albers JJ. Lipids , lipoproteins, 
andapolipoproteins. IN: Burtis CA , Ashwood ER(eds) 
. Tietz Textbook of Clinical Chemistry. 3rd edn . 
philadelphia , W.B.Saunders , 1999; 791 
23. Rodrigues B, Seccombe D, McNeill JH.  Lack of effect 
of oral L-carnitine treatment on lipid metabolism and 
cardiac function in chronically diabetic rats. Can J 
Physiol Pharmacol. 1990 ;68(12):1601-8.  
24. Lysiak W, Lilly K, DiLisa F, Toth PP, Bieber LL.  
Quantitation of the effect of L-carnitine on the levels of 
acid-soluble short-chain acyl-CoA and CoASH in rat 
heart and liver mitochondria. J Biol Chem. 1988 Jan 
25;263(3):1151-6.  
25. Abdel-aleem S, Karim AM, Zarouk WA, Taylor DA, 
el-Awady MK, Lowe JE. Reduced effects of L-
carnitine on glucose and fatty acid metabolism in 
myocytes isolated from diabetic rats.Horm Metab Res. 
1997;29(9):430-5. 
26. Bell FP, Vidmar TJ, Raymond TL. L-carnitine 
administration and withdrawal affect plasma and 
hepatic carnitine concentrations, plasma lipid and 
lipoprotein composition, and in vitro hepatic 
lipogenesis from labeled mevalonate and oleate in 
normal rabbits. J Nutr. 1992;122(4):959-66. 
27. Stefanutti C, Vivenzio A, Lucani G, Di Giacomo S, 
Lucani E.  Effect of L-carnitine on plasma lipoprotein 
fatty acids pattern in patients with primary 
hyperlipoproteinemia. Clin Ter. 1998 -;149(2):115-9. 
28. Lamarche B, Tchernof A, Moorjani S, Cantin B, 
Dagenais GR, Lupien PJ,et al,. Small, dense low-
density lipoprotein particles as a predictor of the risk of 
ischemic heart disease in men. Prospective results from 
the Quebec Cardiovascular Study. Circulation. 1997 
7;95(1):69-75.   
29. Moss AJ, Goldstein RE, Marder VJ, Sparks CE, Oakes 
D, Greenberg H,et al,Thrombogenic factors and 
recurrent coronary events. Circulation. 1999 
18;99(19):2517-22. 
30. Kashyap ML. Mechanistic studies of high-density 
lipoproteins.Am J Cardiol. 1998  17;82(12A):42U-
48U; discussion 85U-86U. 
31. Staels B, Auwerx J.  Regulation of apo A-I gene 






185/ Abstract Shaheed Beheshti University of Medical Sciences & Health 












The effect of L-carnitine supplement on lipidemic and 
glycemic profile in patients with type II diabetes mellitus 
 
Shakerhosseini R1, Rahbar A2, Saadat N1, Pordal AH1, Taleban FA1, Golestan B1. 
 
1. Shaheed Beheshti University of Medical Sciences,Tehran, Iran 






Objective: We designed this study to investigate the effects of oral L-carnitine administration on 
fasting plasma glucose (FPG), glycosylated hemoglobin (HbA1c) and lipid parameters in patients 
with diabetes mellitus type II. Materials and methods: The effect of L-carnitine on FPG and lipid 
parameters was investigated in 22 male and 14 female type II diabetic patients, mean age±SD was 
51.3±3.7 years. The patients were randomly divided into 2 groups (i.e.test and control groups). One 
gram of L-carnitine or placebo was given orally three times a day to the test and control groups 
respectively for a period of 12 weeks. Results: Fasting plasma glucose in the test group decreased 
significantly from 143±35 mg/dl to130±33 mg/dl (p=0.03), and a significant increase of triglycerides 
(TG) from 196±61 mg/dl to 233±116 mg/dL (p=0.05), of APO A1 from 94±20 mg/dL to103±23 mg/dl 
(p=0.02), of APO B100 from 98±18 mg/dL to108±22 mg/dl (p=0.02) after 12 weeks of treatment was 
observed. There were no significant changes in LDL-C, HDL-C, HbA1C or in total cholesterol (TC) 
between the two groups. Conclusion: L-carnitine significantly lowers fasting plasma glucose but 
increases fasting triglycerides in type II diabetic patients. 
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